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PROBLEM TO BE SOLVED: To execute active diagnosis controls 
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the detection of an abnormality, spreading and extension of the 
abnormality can be prevented. 
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3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1 ] The actuator for carrying out modification control of the operational status of said car based on the 
operational status signal from at least one sensor which detects the operational status of a car including an 
engine, and said sensor, In the diagnostic control approach of the car equipped with the diagnostic equipment 
which diagnoses various auxiliary machinery required for the operation control of said car, auxiliary machinery, 
etc. It is the diagnostic control approach of the car characterized by carrying out selection activation of at least 
one of correspondence control at the time of two or more abnormalities beforehand defined based on the 
operational status of the car at that time when abnormalities were detected by said diagnostic equipment. 
[Claim 2] The diagnostic control approach of the car characterized by carrying out selection activation of at 
least one of correspondence control at the time of two or more abnormalities defined beforehand, and carrying 
out selection activation of the sequential control in the publication of claim 1 of said claim according to the 
change and priority of the operational status of a car accompanying said control according to the object by 
which abnormalities were detected, and the operational status at that time. 

[Claim 3] It is the diagnostic control approach of the car characterized by to be beforehand set the priority 
which chooses the control beforehand defined according to the operational status of said car in the publication 
of claim 2 of said claim as the high sequence of priority from from according to the object by which 
abnormalities were detected among the recovery control, operability secured control of said car, exhaust-air 
property aggravation prevention control, and fuel-consumption property aggravation prevention control. 
[Claim 4] It is the diagnostic control approach of the car which carries out [ that the priority which chooses the 
control beforehand defined in the publication of claim 3 of said claim according to the grasped operational 
status is beforehand set up with the ranking of recovery control / of the object by which abnormalities were 
detected /, said car operability secured control-, exhaust-air property aggravation prevention control, and fuel- 
consumption property aggravation prevention control **, and ] as the description. 

[Claim 5] It is the diagnostic control approach of the car characterized by giving priority to recovery control of 
a flame failure over correspondence control at the time of other abnormalities, and performing it in the 
diagnostic control approach which detects the abnormalities in a flame failure and is controlled among the 
operational status of a car including an engine when said flame failure is detected. 

[Claim 6] It is the diagnostic control approach of the car characterized by to re-diagnose a flame failure after it 
checks the existence of the abnormalities of an ignition system preferentially , and long discharge or high 
discharge performs recovery control in the publication of claim 5 of said claim when it is not the abnormalities 
of said ignition system when the abnormalities in a flame failure are idle operational status , or when it is 
detected at the time of a light load smaller than the load defined beforehand . 

[Claim 7] It is the diagnostic control approach of the car characterized by intercepting the fuel of the gas 
column concerned when a flame failure is not recovered, as a result of re-diagnosing a flame failure in the 
publication of claim 6 of said claim after said long discharge or high discharge performed recovery control. 
[Claim 8] It is the diagnostic control approach of the car characterized by to perform control to which sudden 
change of the torque comparatively accompanying [ as a result of re-diagnosing a flame failure in the 
publication of claim 7 of said claim after long discharge or high discharge performed recovery control, a flame 
failure is not recovered, and / subsequently to the fuel shutoff of said gas column concerned ] said fuel shutoff 
moreover is made small before the gas column or to a back gas column at the time of a light load. 
[Claim 9] It is the diagnostic control approach of the car characterized by carrying out the number of times 
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which defined beforehand f^^iel shutoff of a gas column by which flpame failure was detected at the larger 
time of operational status than the load beforehand defined when the abnormalities in a flame failure were 
detected in the publication of claim 6 of said claim. 

[Claim 10] It is the diagnostic control approach of the car characterized by re-diagnosing a flame failure after 
performing recovery control by long discharge or high discharge about an ignition system when a flame failure 
is not recovered, even if it carries out the number of times which defined beforehand the fuel shutoff of a gas 
column by which said flame failure was detected in the publication of claim 9 of said claim. 
[Claim 1 1] It is the diagnostic control approach of the car characterized by performing the fuel shutoff of a gas 
column by which the flame failure concerned was detected when a flame failure is not recovered, even if it re- 
diagnoses a flame failure in the publication of claim 10 of said claim after performing recovery control by long 
discharge or high discharge about said ignition system. 

[Claim 12] The diagnostic control approach of the car characterized by performing control which, subsequently 
to the fuel shutoff of a gas column by which the flame failure concerned was detected, makes small sudden 
change of the torque accompanying said fuel shutoff in the publication of claim 1 1 of said claim before the gas 
column or to a back gas column. 

[Claim 13] the publication of claim 7 of said claim — setting — cutoff of the fuel of the flame-failure gas column 
concerned — subsequently — oh [ set point / of idle rpm ] — the diagnostic control approach of the car 
characterized by only an Ecklonia ****** value carrying out an increase setup. 

[Claim 14] It is the diagnostic control approach of the car characterized by to shorten the feedback period of 
feedback control of air-fuel ratio, and to perform Air Fuel Ratio Control as compared with the value which an 
intake air flow or exhaust gas temperature when the abnormalities of said catalyst are detected defined 
beforehand in the diagnostic control approach which carries out detection control of the abnormalities of a 
catalyst among the operational status of a car including an engine when smaller than said value defined 
beforehand. 

[Claim 1 5] It is the diagnostic control approach of the car characterized by performing control into which an 
intake air flow or exhaust gas temperature when the abnormalities of said catalyst are detected cuts a canister 
purge in the publication of claim 14 of said claim as compared with the value defined beforehand when larger 
than said value defined beforehand. 

[Claim 16] The diagnostic control approach of a car that only the amount which set ignition timing beforehand 
subsequently to said canister purge is characterized by performing retard control in the publication of claim 1 5 
of said claim. 

[Claim 1 7] It is the diagnostic control approach of the car characterized by making canister purge cut control 
continue the Lean-ized control of an air-fuel ratio when the abnormalities in a catalyst are not recovered, even if 
only the amount which set said ignition timing beforehand carries out retard control in the publication of claim 
16 of said claim. 

[Claim 18] The diagnostic control approach of the car characterized by subsequently to the ordinary point fire 
tooth-lead-angle control before retard returning ignition timing control to the Lean-ized control of said air-fuel 
ratio, and canister purge cut control in the publication of claim 1 7 of said claim. 

[Claim 19] It is the diagnostic control approach of the car characterized by returning ignition timing control to 
the ordinary point fire tooth-lead-angle control before retard while resuming canister purge control when only 
the amount which set ignition timing beforehand subsequently to said canister purge carried out retard control 
in the publication of claim 16 of said claim and the abnormalities of a catalyst are recovered. 
[Claim 20] It is the diagnostic control approach of the car characterized by confirming whether be in the Lean- 
ized operational status of an air-fuel ratio in the publication of claim 16 of said claim when it is not the 
diagnostic field of said catalyst, and performing Lean-izing of an air- fuel ratio, or increment control of a 
secondary air flow rate further when it is the Lean-ized operational status of an air- fuel ratio. 
[Claim 21] It is the diagnostic control approach of the car which confirms whether the catalyst was recovered by 
Lean-izing of said air-fuel ratio, or increment control of a secondary air flow rate, and is characterized by 
stopping Lean-izing of said air-fuel ratio, or increment control of a secondary air flow rate when it recovers in 
the publication of claim 20 of said claim. 

[Claim 22] It is the diagnostic control approach of the car which confirms whether the catalyst was recovered by 
Lean-izing of said air-fuel ratio, or increment control of a secondary air flow rate, and is characterized by 
continuing Lean-izing of said air-fuel ratio, or increment control of a secondary air flow rate when not 
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recovering in the publicatio^PF claim 20 of said claim. 

[Claim 23] 02 prepared in the upstream of a catalyst among the operational status of a car including an engine 
It sets to the diagnostic control approach which carries out the detection control of the abnormalities of a sensor, 
and it is said 02. It is the diagnostic control approach of the car characterized by to change the feedback gain of 
Air Fuel Ratio Control according to the magnitude of the index with which extent of the degradation expresses 
when small than said value defined beforehand as compared with the value which defined the index showing 
extent of degradation of a sensor beforehand. 

[Claim 24] It sets to the publication of claim 23 of said claim, and is 02 also to the lower stream of a river of a 
catalyst. A sensor is formed. 02 of said catalyst upstream The result compared with the value which defined the 
index showing extent of degradation of a sensor beforehand, It compares with the value beforehand defined 
about the intake air flow when larger than said value defined beforehand. It is 02 which stops feedback control 
of air-fuel ratio when said intake air flow is smaller than the value defined beforehand, and is prepared in the 
lower stream of a river of said catalyst. The diagnostic control approach of the car characterized by changing to 
the feedback control of air- fuel ratio based on the signal of a sensor. 

[Claim 25] It sets to the publication of claim 23 of said claim, and is said 02. As a result of comparing with the 
value which defined the index showing extent of degradation of a sensor beforehand, it is the diagnostic control 
approach of the car characterized by to perform the Lean-ized control of an air-fuel ratio when larger than the 
value which said intake air flow defined beforehand about the intake air flow as compared with the value 
defined beforehand when larger than said value defined beforehand. 

[Claim 26] It sets to the publication of claim 25 of said claim, and is said 02 by the Lean-ized control of said 
air- fuel ratio. It is the diagnostic control approach of the car characterized by changing the feedback gain of Air 
Fuel Ratio Control according to the magnitude of the index with which extent of degradation is expressed when 
degradation of a sensor is recovered. 

[Claim 27] It sets to the publication of claim 25 of said claim, and is 02 also to the lower stream of a river of a 
catalyst. A sensor is formed and it is said 02 by the Lean-ized control of said air- fuel ratio. When degradation 
of a sensor is not recovered, it is the 02 concerned. 02 which stops the feedback control of air-fuel ratio by the 
sensor, and is prepared in the lower stream of a river of said catalyst The diagnostic control approach of the car 
characterized by changing to the feedback control of air- fuel ratio based on the signal of a sensor. 
[Claim 28] 02 prepared in the upstream of a catalyst among the operational status of a car including an engine 
In the diagnostic control approach which carries out detection control of the abnormalities of the heater of a 
sensor Said 02 It compares with the 1st value which defined beforehand the intake air flow or exhaust gas 
temperature at that time when the abnormalities of the heater of a sensor were detected. When smaller than this 
1st value, it is the 02 concerned. The diagnostic control approach of the car characterized by stopping the 
feedback control of air-fuel ratio by the sensor. 

[Claim 29] It sets to the publication of claim 28 of said claim, and when said intake air flow or exhaust gas 
temperature is smaller than said 1 st value, it is the 02 concerned. The diagnostic control approach of the car 
characterized by carrying out control which clamps an air- fuel ratio to a SUTOIKI value subsequently to control 
or a rich side to the termination of the feedback control of air-fuel ratio by the sensor. 

[Claim 30] It is the diagnostic control approach of the car characterized by performing secondary pneumatic 
control next when control clamped to a rich side is performed in the publication of claim 29 of said claim. 
[Claim 31] It is the diagnostic control approach of the car characterized by said intake air flow or exhaust gas 
temperature having, being in the publication of claim 28 of said claim from the 2nd value defined greatly and 
beforehand rather than said 1st value, and performing feedback gain amendment control of feedback control of 
air- fuel ratio at the time in the case. 

[Claim 32] It is the diagnostic control approach of the car characterized by usually performing control or 
feedback gain amendment control of feedback control of air-fuel ratio when said intake air flow or exhaust gas 
temperature is larger than said 2nd value in the publication of claim 28 of said claim. 

[Claim 33] It is the diagnostic control approach of the car which judges the classification of the abnormalities in 
leakage of said evaporation fuel in the diagnostic control approach which carries out detection control of the 
abnormalities in leakage of an evaporation fuel among the operational status of a car including an engine, and is 
characterized by stopping the learning control of feedback control of air-fuel ratio at the time of the blank of a 
pipe, or leak size. 

[Claim 34] The diagnostic control approach of the car characterized by presuming new air volume from throttle 
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opening and an engine speij^sequently to the learning-control tem^^fcon of said feedback control of air- 
fUel ratio, and performing amendment control of an air- fuel ratio, or amendment control of feedback gain in the 
publication of claim 33 of said claim. 

[Claim 35] It is the diagnostic control approach of the car characterized by presuming new air volume from 
throttle opening and an engine speed in the publication of claim 33 of said claim while judging the classification 
of the abnormalities in leakage of said evaporation fuel and stopping the learning control of feedback control of 
air-fuel ratio at the time of the abnormalities by the side of open [ of an EBAPO purge valve ], and performing 
amendment control of an air-fuel ratio, or the Lean-ized amendment. 

[Claim 36] It is the diagnostic control approach of the car characterized by diagnosing the classification of the 
abnormalities of said EGR valve, judging that the open direction is unusual, and carrying out amendment 
control of the air- fuel ratio at an enrichment side in the diagnostic control approach which carries out detection 
control of the abnormalities of an EGR valve among the operational status of a car including an engine when 
you have no new mind leakage. 

[Claim 37] It is the diagnostic control approach of the car characterized by making only the value as which the 
desired value of idle rpm was able to be beforehand determined subsequently to enrichment side amendment 
control of said air- fuel ratio in the publication of claim 36 of said claim at the time of idle operational status at 
the time of enrichment side amendment control of said air-fuel ratio increase. 

[Claim 38] It is the diagnostic control approach of the car characterized by performing a fuel shutoff when 
larger than the value which the classification of the abnormalities of said EGR valve was diagnosed, and it was 
judged in the publication of claim 36 of said claim that the open direction was unusual, and those with new 
mind leakage and idle rpm defined beforehand. 

[Claim 39] It is the diagnostic control approach of the car characterized by stopping the learning control of 
feedback control of air-fuel ratio when the classification of the abnormalities of said EGR valve is diagnosed 
and it is judged in the publication of claim 36 of said claim that the open direction is unusual. 
[Claim 40] It is the diagnostic control approach of the car characterized by stopping feedback control of air-fuel 
ratio, and throttle opening choosing correspondence control by whether it is a full open field at the time of 
abnormalities in the diagnostic control approach which carries out detection control of the abnormalities of a 
secondary pneumatic-control bulb among the operational status of a car including an engine when said bulb is 
judged that the open direction is unusual. 

[Claim 41] It is the diagnostic control approach of the car characterized by performing a fuel shutoff when an 
engine speed when said throttle opening is judged to be a full open field is larger than the value defined 
beforehand in the publication of claim 40 of said claim, and performing air-fuel ratio Lean-ized control when 
small. 

[Claim 42] It is the diagnostic control approach of the car characterized by performing air- fuel ratio Lean-ized 
control when said secondary air bulb is judged that the closed direction is unusual and the catalyst is not 
activated yet in the publication of claim 40 of said claim. 

[Claim 43] It is the diagnostic control approach of the car characterized by changing to an alpha-N method in 
the diagnostic control approach which carries out detection control of the abnormalities of an intake-air-flow 
sensor among the abnormalities of a fuel system system among the operational status of a car including an 
engine when the abnormalities of an intake-air-flow sensor are detected. 

[Claim 44] In the diagnostic control approach which carries out detection control of the abnormalities of a fuel 
injection valve among the abnormalities of a fuel system system among the operational status of a car including 
an engine, the classification of the abnormalities of said fuel injection valve is judged, enrichment control is 
stopped at the time of the abnormalities by the side of full open, and it is the whole region 02. The diagnostic 
control approach of the car characterized by performing feedback control. 

[Claim 45] It is the diagnostic control approach of the car characterized by making fuel-injection pulse width 
large, or making ignition discharge voltage high in the publication of claim 44 of said claim when the 
classification of the abnormalities of said fuel injection valve is the abnormalities by the side of a close by-pass 
bulb completely. 

[Claim 46] It is the diagnostic control approach of the car characterized by to choose correspondence control at 
the time of the abnormalities according to the classification of the abnormality when said abnormalities can be 
responded by feedback control of air- fuel ratio and air- fuel ratio shift control cannot be responded by feedback 
control of air-fuel ratio in the diagnostic control approach which carries out detection control of the 
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abnormalities of a pressure^B&lator among the abnormalities of a fue^Ptem system among the operational 
status of a car including an engine. 

[Claim 47] It is the diagnostic control approach of the car characterized by narrowing the pump control or fuel- 
injection pulse width for lowering the pressure of a fuel pump when the classification of the abnormality is the 
direction of a pressure increase in the publication of claim 46 of said claim when it cannot respond by said 
feedback control of air-fuel ratio and, and performing fuel-injection control. 

[Claim 48] It is the diagnostic control approach of the car characterized by performing high discharge ignition 
control about the pump control or ignition system for raising the pressure of a fuel pump when the classification 
of the abnormality is the direction of the decrease of a pressure in the publication of claim 46 of said claim 
when it cannot respond by said feedback control of air- fuel ratio and. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] When especially abnormalities are detected about the approach of performing detection 
of the abnormal condition of a sensor and two or more control systems which needs this invention for the 
operational status of a car, and the operation control of a car, and control, recovery control of the part concerned 
is related with the diagnostic control approach of a car of performing synthetic control of reservation of 
operability, exhaust air aggravation prevention, fuel consumption aggravation prevention control, etc. from the 
first. 
[0002] 

[Description of the Prior Art] It is very important on the insurance of a car to diagnose whether the function of a 
car is operating normally. The abnormality diagnostic technique of a car has before to a high interest, and 
various diagnostic equipment and the diagnostic approach have been developed. For example, by the flame- 
failure detection approach, there is patent application public presentation No. 263241 [ Showa 63 to ]. This 
considers the judgment of a flame- failure gas column as the existence of a flame failure from the output pattern 
of an air- fuel ratio detector, and a crank position signal. If a flame failure is detected and the gas column which 
carried out the flame failure is specified, supply of the fuel of the gas column will be suspended. This control is 
controlling for exhaust gas aggravation prevention. Since it turns out which regulation value is affected most 
beforehand when a flame failure occurs, the correspondence measure is taken. Positively, since a flame-failure 
recovery measure is not taken, so to speak, it can be called passive diagnostic control. Although this is an 
example in the case of a flame failure, in other cases, passive diagnostic control is performed similarly. 
[0003] Except a flame failure, it is a catalyst de-activation diagnosis (patent application public presentation 
Taira No. 91440 [ two to ]), a diagnosis (patent application public presentation Taira 3-210058 number) of an 
exhaust gas reflux control unit, and 02. Although there is a diagnosis (utility model application public 
presentation No. 165558 [ Showa 62 to ]) of a sensor or a diagnosis (patent application public presentation Taira 
No. 21601 1 [ two to ]) of a pulse air induction reactor, all have described each diagnostic approach or 
development of diagnostic equipment, and the control has not had them for the range of passive control. 
[ good ] And it is most to diagnose failure itself and those techniques have required the target thing for how the 
abnormalities of an object part are exactly detected in actual operational status. In inside, the minimum control 
may be performed like [ in said flame-failure detection ] using a diagnostic result. That is, although supply of a 
fuel is suspended in connection with a flame failure for exhaust gas property aggravation prevention, this is 
performing passive control corresponding to a flame failure. For example, control which recovers the detected 
abnormal condition has not been carried out. On the other hand, since the regulation system is going to be 
formed about these diagnoses, diagnostic technique suitable to regulation becomes still more important. 
[0004] 

[Problem(s) to be Solved by the Invention] Although the technique about abnormality detection of the target 
diagnostic item is in ******, said each diagnostic technique is a problem with how important it should be coped 
with, after carrying out abnormality detection. And it is not only the problem of ending if correspondence 
measures are taken. For example, although the flame failure was detected, a flame failure may be recovered by 
the recovery measure. Therefore, if fuel supply is suspended only by the flame failure, an output will be reduced 
in vain. It is better to recover a flame failure, if a flame failure is recovered by recovery control, and to continue 
operation. It is not only the case where said recovery control can be performed according to operational status 
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when a flame failure is detwRd, of course. It is good to grasp the openHonal status of the car at that time 
appropriately, and to make sequential selection of the most suitable control for safety at first according to the 
operational status of the engine when detecting abnormalities, from abnormality recovery control, operability 
maintenance control, exhaust gas property regulation value maintenance control, or fuel consumption secured 
control, since constraint is received in the control after it. In addition to this in the diagnostic item which is 
going to be regulated although only the example of a flame failure was described now, it is a catalyst and 02. A 
sensor and 02 The heater of a senspr, an evaporation fuel system, an EGR valve, secondary air supply, a fuel 
control system, etc. are raised. This invention aims at offering the diagnostic control system of the synthetic car 
which performs the exact active operation control corresponding to the operational status of the engine at that 
time, when abnormalities are detected by each above-mentioned diagnosis. 
[0005] 

[Means for Solving the Problem] This invention can solve the above-mentioned technical problem by things 
making it be the following. The description is to control by choosing one from correspondence control at the 
time of two or more abnormalities first set to the 1st beforehand according to the operational status at that time 
when abnormalities were detected by each diagnosis. When it specifically diagnoses about the above diagnostic 
items and abnormalities are detected, it controls from the operational status of the engine at that time by judging 
what should be controlled how in consideration of insurance transit of a car to the 1 st. It is recovery control of 
abnormalities, operability maintenance control, exhaust gas property regulation value maintenance control, fuel 
consumption secured control, etc. fundamentally, and most suitable control is chosen and performed according 
to the priority defined beforehand by the object for which an abnormality diagnosis is performed. Although said 
all items are not necessarily chosen depending on an abnormality object, it is set according to each abnormality 
object. Moreover, a diagnosis of each diagnostic item is performed to juxtaposition, respectively, although there 
is a difference in a diagnostic period. 
[0006] 

[Embodiment of the Invention] The example of this invention is explained below using a drawing. Drawing 2 is 
the whole engine block diagram related to this invention. In drawing 2 , the air cleaner with which 1 has already 
been kicked at the incorporation path of air, and 2 are the intake air flow sensors which detect the intake air 
flow incorporated by the engine, and a detection value is inputted into a control unit 27. 3 detects the opening of 
a throttle valve by the SUROTORU opening sensor, inputs it into a control unit 27, and is used for control. 4 is 
an injector for fuel injection and injects the fuel from a fuel pump 1 1 in an engine by the command from a 
control unit 27 according to operational status. 12 — the description of a fuel — a sensor — the description — a 
signal — the description of a fuel — it is used for a monitor and control. As for 5, the output signal of a firing 
circuit is supplied with an ignition plug. The EGR valve with which 7 adjusts the amount of exhaust air reflux, 
and 8 are the control bulbs of said EGR valve. 10 is a bypass-valve ******** ISC bulb for idle roll controls. In 
the pump for secondary air for 13 to supply secondary air to an exhaust pipe, and 14, the air cut bulb and 15 
express the check valve, and 16 expresses VC cut bulb, respectively. 19 is the catalyst with which 18 was 
prepared in the exhaust pipe, and the 102nd which were prepared in the upstream. A sensor and 20 are the 
202nd prepared in the lower stream of a river of a catalyst 18. It is a sensor. In a canister and 22, an evaporation 
fuel control bulb (an EBAPO purge valve is called below) and 25 express a pressure sensor, and, as for 24, 26 
expresses [ a fuel tank and 23 ] the drain valve. For an intake-pressure sensor and 29, as for an inhalation-of-air 
thermo sensor and 31, a knock sensor and 30 are [ 28 / a cooling water thermo sensor and 32 ] crank sensors. 
[0007] For the item which is going to be regulated about the diagnosis in above-mentioned drawing 2 , it is as 
follows a flame failure, the depression of a catalyst, and 02. The abnormalities of a sensor, and 02 They are the 
abnormalities of the heater for sensors, the abnormalities of an evaporator, the abnormalities of an EGR 
function, the abnormalities of a secondary air supply system, the abnormalities of a fuel system system, etc. A 
diagnosis of these items is performed for every diagnostic item, respectively. For example, it is two 02 which 
the diagnosis was made according to the flame-failure diagnostic logic as which the flame- failure diagnosis was 
determined beforehand, and prepared the functional degradation diagnosis of a catalyst in the upstream and the 
lower stream of a river of a catalyst in this example. It diagnoses according to the diagnostic logic using the 
output signal of a sensor. And based on each diagnostic result, sequential selection of the most suitable control 
is made according to the operational status of the engine at that time, and control is carried out. Although it is in 
continuation of a safety operation of a car as the whole, of course, according to the priority defined beforehand, 
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[0008] Drawing 1 is the example which expressed these typically. Dl CTR-DnCTR is equivalent to control 
when control when a flame failure is detected, or the depression of a catalyst is detected etc. EC is data showing 
the operational status of the engine at that time, and is an engine's rotational frequency, a circulating water 
temperature, etc. For example, D1CTR When it is control when a flame failure is detected, in the control 
selection section SI 1 , there are three cases, CI 1 , C12, and C13, according to operational status EC. One of 
them is chosen and performed now. In the next phase, operational status EC is embraced, and one of C14, CI 5, 
and C16 is chosen and performed in the control selection section S12. In the control selection section S13, 
selection activation of CI 7 or CI 8 is carried out similarly. In the control selection section SI 4, selection 
activation of CI 9 or C20 is carried out similarly. Thus, the concrete control approach is decided in the control 
selection sections SI 1 -SI 4, referring to an engine's operational status each time. Each control selection section 
is SI 1 in principle.... As for Snl, CI 1 and ..Cnl are chosen from a viewpoint of recovery control of the part in 
which failure was detected, the same — the control selection section SI 2 and .... the control selection section 
SI 3 from a viewpoint of the control for not spoiling operability in Sn2, and .. the control selection section S14 
from a viewpoint of the control for exhaust air property aggravation prevention of an engine in Sn3, and .. in 
Sn4, the selection control of the respectively concrete control approach (control parameter) is carried out from a 
viewpoint for fuel consumption aggravation prevention of an engine. The ranking from this recovery control 
(SI 1 .... Snl) to the control for fuel consumption aggravation prevention of an engine (S14 .. Sn4) is priority in 
principle, and is beforehand decided for said every diagnostic item. For example, at the time of a diagnosis of a 
catalyst, control for exhaust air property aggravation prevention is performed by top priority, and it decides in 
consideration of the special features — recovery or control on an operation disposition is performed 
preferentially — at the time of flame- failure diagnostic control. Therefore, it does not necessarily perform about 
all four viewpoints. Moreover, 02 which prepared the diagnosis itself before and after the catalyst like catalyst 
diagnostic control When carrying out based on the output signal of a sensor, it precedes with a diagnosis of a 
catalyst, and it is 02. A sensor must be diagnosed. And 02 There is the need of diagnosing a catalyst after 
checking a sensor being normal actuation. Thus, there is also an item recommended depending on a diagnostic 
control item on the assumption that a diagnosis of other diagnostic items. Of course in each control selection 
section, it cannot be overemphasized that it is the selection control after being premised on a safety operation of 
a car. 

[0009] Although it is a flame-failure diagnosis first, the approach that detection of the flame failure itself is 
various is developed. For example, various development of the approach using the ion current, the approach of 
judging from the combustion condition by the photosensor, or the approach of judging from the value of the 
primary voltage of an ignition coil is carried out. However, this invention has the description in control when a 
flame failure is detected by ones of these approaches, and a flame failure should just be detected by a certain 
approach. The case of flame- failure diagnostic control is explained using a block diagram, flows-of-control 
drawing 3 , and drawing 4 . First, in the flow Fig. of drawing 4 , if a flame failure is detected by a certain 
approach, this flow Fig. will start. Step 102 judges three any they are according to the operational status of the 
engine at that time. Although judged by the size of a load in this example, you may be other operation 
parameters. If it is an idle state, Mode A will be chosen and only a predetermined value will raise the idle 
setting rotational frequency desired value Ne (set) at step 104. Since the flame failure has occurred, there is a 
possibility that an engine stall may occur depending on the case. Therefore, only a predetermined value raises 
the desired value Ne (set) so that a safety operation of a car or operability may not be spoiled. Next, although 
the flame failure has occurred at step 106, the ignition control circuit itself is diagnosed [ whether there are any 
abnormalities in an ignition control circuit (ig-CTR), and ]. It diagnoses by whether the primary current when it 
being having specifically generated beyond the value predetermined in the primary voltage of an ignition coil or 
a switching transistor turns on has become beyond the predetermined value. And if the result diagnosed with 
these modalities is N.G., it will progress to step 110, the fuel-shutoff (F/C) flag of a gas column with which the 
flame failure concerned was detected will be set, and an idle setting rotational frequency desired value Ne (set) 
increase flag will be set at step 122. That is, processing of step 104 is set up in the form of a flag set. Moreover, 
if an ignition control circuit is not N.G. at step 106, it will progress to step 108, long discharge or discharge 
voltage will be raised, and ignition (high discharge ignition) will be tried again. And if the result is checked at 
step 112 and actuation of an ignition control circuit is not recovered, it progresses to step 1 1 1 and trial of said 
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step 108 is returned to the^^nal usual discharge voltage. After it p^^fens said step 1 10,122. Moreover, if 
recovery of ignition control circuit actuation can be checked at step 1 12, it will progress to step 114 and the 
recovery treatment (said long discharge or discharge voltage is raised) of an ignition control circuit of operation 
will usually be returned to ignition. And at step 1 16, if a flame failure will not occur but it will be in a normal 
fired state as a result of usually returning to ignition conditions, that to which only the predetermined value 
raised the idle setting rotational frequency desired value Ne (set) at said step 104 by step 118 will be returned 
again. And when it is able to check that step 120 does not have a flame failure and had returned to normal 
actuation, processing finishes. Moreover, if the flame failure occurs when it is judged at step 120 that it is not 
normal actuation namely, said step 1 10,122 will be performed and processing will be finished. 
[0010] Next, at step 102, when the operational status of an engine when a flame failure is detected is in a light 
load condition (for example, when it is 50% or less of load), an B mode is chosen. And in step 124, it is 
confirmed at step 130 whether if it diagnosed whether there would be any abnormalities in an ignition control 
circuit (ig-CTR) like said step 106 and was normal, as a result of step's 126 as well as said step 108 processing 
and performing step 126 as well as said step 112, the abnormalities in a flame failure were recovered. If it does 
not recover, the fuel of a gas column with which the flame failure was detected is intercepted. Specifically, the 
fuel-shutoff (F/C) flag of the gas column concerned is set at step 128 as well as said step 110. Furthermore at 
step 136, torque smoothing processing to the decrease of torque by said fuel shutoff is performed. For example, 
you reduce the supply fuel of other gas columns, especially the gas column of the next door (before or after) of 
the gas column which carried out the flame failure, and reduction of the torque by said fuel shutoff makes it 
change smoothly seemingly. It can prevent that operability is spoiled by this. Moreover, torque smoothing is 
also realizable by carrying out the retard of the ignition timing of the gas column of the next door (before or 
after) of the gas column which carried out the flame failure. On the other hand, when it is judged as those with 
abnormalities at step 124 in an ignition control circuit (ig-CTR), said step 128,136 is processed similarly. 
Moreover, when recovery of a flame failure is judged by step 130 by processing of step 126, in step 132, the 
ignition discharge condition by step 126 is returned to ignition by the usual discharge voltage. And the flame- 
failure condition by having usually returned to ignition at step 1 34 is checked, and if a flame failure is not 
detected, operation is continued as it is. If a flame failure is detected at step 134, the fuel shutoff by said step 
1 28,136 and torque smoothing are performed. 

[001 1] Moreover, operational status when a flame failure is detected is checked at step 102, and a C mode is 
chosen in comparison in a heavy load condition (for example, 50% or more of load). And the fuel of a gas 
column with which the flame failure was detected at step 138 is intercepted, and when it becomes the count 
repetition of predetermined, and the count of predetermined about the fuel shutoff of the gas column concerned 
at step 140, it confirms whether the stop was recovered at step 139 and the flame-failure condition recovered the 
fuel shutoff (F/C) at step 143, and processing will be finished if it has recovered. If the flame-failure condition 
is not recovered, in step 142, flame-failure recovery is performed like said step 108,130. Subsequently, if a 
flame-failure condition is checked at step 144 and a flame failure is not detected, it usually returns to discharge 
at step 145 as well as said step 1 1 1,1 14,132 etc. And it confirms whether the flame failure has usually occurred 
in the state of discharge, and processing will be finished if there is no flame failure. Moreover, if a flame failure 
is detected in addition in step 144 even if it performs flame-failure recovery treatment (step 142), like 
processing of said step 128,136, a torque smoothing flag will be set by step 148 at the set of the fuel-shutoff flag 
of the flame-failure gas column in Mode C, and step 150, and processing will be finished. Moreover, when a 
flame failure is detected at said step 144, said step 148,150 is performed and processing is finished. 
[0012] As mentioned above, although one example of flame- failure diagnostic control of drawing 4 was 
described, you may be other following examples. At said step 108 etc., as a recovery means of an ignition 
control circuit (ig-CTR), if it has 2 ignition means, this may be used, and you may be an approach by dual 
ignition. In this case, since it ends with a double point crack-off substitute, there is the description which can 
perform trial of flame-failure recovery more simply. Moreover, when usually returning the idle setting engine- 
speed desired value Ne (set) to a value at step 1 1 8, it returns gradually and you may make it check a flame- 
failure generating situation each time. In this case, since Ne can be set as ** when [ last-minute ] the possibility 
of setting it as a value just before a flame failure occurs, i.e., a flame failure, occurs, there is effectiveness which 
can decrease the frequency of fuel-shutoff operation. Moreover, also when usually returning to discharge 
voltage, you may make it return gradually similarly. For example, in the case of step 1 14,132 or step 145, it can 
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be gradually set as the opti^^discharge voltage in front of return fla^^^ailure generating. 
[0013] Drawing 3 is the control-block Fig. of said drawing 4 . It is the case where flame-failure diagnostic 
control is also made to be performed in the engine control unit 27 in this example. 1 60 is an engine control 
section, and the operation output of the charge operation part 166 of fuel injection is inputted into the fuel 
control section (F-CTR) 172, and controls a fuel injection valve (INJ) 176. Moreover, the output signal of the 
ignition timing operation part 168 is inputted into the ignition control circuit (ig-CTR) 174, and controls an 
ignition coil (ig) 178. The flame-failure diagnosis 164 may be performed by inputting the ion current signal 182 
the signal 180 of the primary voltage of the ignition coil of the ignition control circuit (ig-CTR) 174, rotational 
frequency fluctuation, or near the ignition plug. 162 is a flame- failure diagnostic control section (D-CTR (m, 
f)), according to the flow Fig. of drawing 3 , by controlling the charge operation part 166 of fuel injection, 
controls fuel-shutoff (F/C) control or the ignition timing operation part 168, and mainly performs flame-failure 
recovery control (the processing instruction corresponding to step 108 in drawing 4 is specifically generated) as 
a result of a flame-failure diagnosis. By this control signal, a trigger starts the engine control unit 160 and a 
concrete control signal is outputted from ENG-CTR. RC is the operational status signal of a car, Qa is an inflow 
air content and Ne is an engine speed etc. Moreover, although it is the case where the microcomputer of 
diagnostic control relation and engine control is being shared, in drawing 3 , you may prepare separately. 
[0014] Next, the example of a catalyst diagnosis is described. At this invention, it is 02 before and after a 
catalyst. A sensor is installed and it is this 02. It is the approach of diagnosing with the output signal of a 
sensor. The outline of a configuration is shown in drawing 5 . 202 is 02 prepared in the upstream. A sensor and 
204 are 02 prepared down- stream. It is a sensor. 200 is a catalyst bed and said 02. A catalyst is diagnosed 
using the signal 206,208 of a sensor, general — both — 02 since it diagnoses from the correlation of the signal of 
a sensor — 02 It is a premise that the sensor itself operates normally. Therefore, 02 It must be carried out by 
preceding a diagnosis of sensors 19 and 20 with a diagnosis of a catalyst (a diagnosis of the 02 sensor itself is 
described later). Next, according to drawing 6 , the diagnostic control approach of the catalyst of this invention 
is explained. At step 210, it judges whether it is a diagnostic field, judging from operational status. When the 
field where an intake air flow is large enough, or exhaust gas temperature is high enough, it supposes that it is 
not the diagnostic field of a catalyst, and it progresses to step 214. Specifically, an engine speed judges that it is 
not a diagnostic field, when 2000 - 3000rpm and the vehicle speed are not [ 60-90km and an intake air flow ] 
about 10% of full loads. When it is a diagnostic field on the other hand, it is said two 02. A catalyst is 
diagnosed by step 212 using the output signal of a sensor. Processing will be finished if it is normal as a result. 
Moreover, if it is judged with those with abnormalities by the catalyst as a result, the magnitude of an air flow 
rate (Qa) will be checked at step 216. Step 212 may diagnose a catalyst by other approaches after all. The 
abnormalities of a catalyst should just be detected to step 212. At step 216, when judged with smallness in the 
magnitude of the size judging defined beforehand, for example, an intake air flow, A mode is chosen, and it 
progresses to step 218, and control which shortens a F/B period so that it may become near the theoretical air 
fuel ratio as much as possible is performed. 

[001 5] Moreover, when it is judged that it is the flow rate which is whenever [ middle / in which the air flow 
rate (Qa) set beforehand at step 216 ], a canister purge cut, i.e., a canister purge, is carried out at step 220, and it 
carries out retard control of the ignition timing at a stop and step 222. If it confirmed at step 224 whether the 
abnormalities of a catalyst were recovered as a result and abnormalities are recovered as a result of the 
judgment, the canister purge cut by said step 220 will be returned at step 226. Furthermore, the ignition timing 
retard control by said step 222 is returned at step 232, the usual tooth-lead-angle control is carried out, and 
processing is finished. Moreover, when recovery of a catalyst is not completed at step 224, if it checks and a 
limit value is not reached, it returns to step 222 and ignition timing carries out the retard of whether the retard of 
ignition timing reached the limit value at step 225 further, and retard control of ignition timing is performed, 
checking a recovery situation at step 224. If a limit value is reached by that retard control how many times, the 
Lean-ized flag is set at step 228, at step 230, a canister purge cut flag is set and ignition timing is returned to the 
usual tooth-lead-angle control (step 232). Moreover, it confirms whether the Lean-ized flag is already set, and 
processing is finished with step 214 when the Lean-ized flag set is not carried out. However, in with the Lean- 
ized flag set, processing further Lean-ized at step 240 is performed. In this case, extent which the temperature of 
a catalyst does not go up too much must be decided on. It is based on approaches, such as specifically passing 
the secondary air. At step 242, it is confirmed whether, as a result, the abnormalities of a catalyst were 
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recovered. When not recoA^^g, the processing flag of step 240 is set^^^it finishes. If the abnormalities of a 
catalyst are recovered, Lean-ization by processing of step 240 will be stopped and processing will be finished. 
[0016] That is, this invention judges that the abnormalities of a catalyst are because temperature is not fully 
going up, and raises temperature by Lean-ization, and the description is to confirm whether it recovered or not. 
Therefore, you may make it choose a control step at step 216 by whether it is in a field whenever [ low- 
temperature / which replaced with the intake air flow and exhaust gas temperature defined beforehand ], or it is 
in the temperature field of whenever [ middle ]. Drawing 7 shows the block block diagram. The same thing as 
drawing 3 has attached the same sign. At the catalyst diagnostic section 256, it is 02. A catalyst is diagnosed by 
considering the signal 206,208 of sensors 19 and 20 as an input. If the abnormalities of a catalyst are detected, 
drawing 6 will be processed by the catalyst diagnostic control section (D-CTR) 254, and delivery and concrete 
control will be performed for a control signal to an engine control section. In the case of the ignition timing 
retard in said step 222, the ignition timing operation part 168 is controlled, in a canister purge cut or a return, 
canister relation controls the canister purge CTR 250, and, in control of secondary airflow, the secondary air 
CTR 252 is controlled, moreover, the case of control which replaces the period of the feedback control (F/B) of 
the air-fuel ratio in step 218 with — F/B CTR258 controlling - a control period — short — ****-- it is made like 
and fluctuation of an air-fuel ratio is made small. 

[0017] Next, said 02 It is a front 02 among sensors. A diagnosis of a sensor 19 is described. Drawing 8 is a 
front 02. The diagnostic flows of control of a sensor 19 are shown. It judges whether Index S is over the 
threshold whenever [ degradation ] at step 260. Drawing 9 explains the threshold of an index whenever 
[ degradation ] here. 02 Although the output signal of a sensor changes according to rich and lean, as for the 
case of abnormalities, the period T becomes large. Therefore, 02 It can diagnose, if the period T of output 
signal change of a sensor is supervised. It is the case where the period T which goes by the slice level S/L in the 
example of drawing 9 is being supervised. It is 02 when this T is large. Although it judges that whenever 
[ sensor's degradation ] is large, drawing 10 (A) explains to a detail further. An axis of abscissa is this case T, 
and an axis of ordinate is the degradation index S. In T<a, in normal actuation and T>a, this T judges it as an 
abnormality active region to the 1st threshold a now. next, the relation between this a and the 2nd threshold b — 
a<T<b — if come out and it is — 02 Although it is the field of abnormalities as a sensor, it is judged that it is the 
range which can cope with it by modification of the above-mentioned F/B gain. As shown in step 270 of the 
flow Fig. of drawing 8 , F/B gain is changed according to the degradation index S. As modification of gain was 
shown in drawing 10 (B) and drawing 10 (C), according to the magnitude of the degradation index S, P 
(proportionality) gain is large, and I (integral) gain changes gain so that it may become small. In this case, you 
may be as even if it map-izes a multiplier or concrete gain according to the magnitude of the degradation index 
S. Next, the field of T>b, is the range where degradation cannot respond F/B gain by modification greatly, and a 
certain recovery is needed. The threshold corresponding to said 1st threshold a in the threshold (A) of the 
degradation index S and (B) are the thresholds corresponding to said 2nd threshold b. Drawing 1 1 is the 
explanatory view of the example of an operation of the degradation index S. Now 02 The measurement means 
272 detects the reversal period of a sensor output signal. Moreover, if the signal from said rotational frequency 
detection means 32 and the signal from the load detection means 274 are acquired, the criteria period t decided 
from these two signals will be beforehand read in the ** useless ** map 278. If the criteria period t and the 
measured period T are obtained, the degradation index S can be calculated with the count means 280 (S=T/t). 
[001 8] Now when [ step 260 of drawing 8 ] S>= (B), it is the case that degradation is large so that clearly from 
drawing 10 (A). Size with a ** useless ** value is then checked for an intake air flow (Qa) beforehand at step 
262. It judges whether recovery control is possible with whether Lean-izing is possible for the viewpoint, and a 
recovery means. As it judges that recovery treatment cannot be performed when an intake air flow is small, and 
shown in step 268, it is a front 02. The F/B control by the sensor (19) is stopped and it is the back 02. F/B 
control by the sensor (20) is performed. Moreover, the Lean-ized control is performed to extent which does not * 
give a damage to a KYATA riser (18) by step 264 at said step 262 when an intake air flow is large, and it is 
confirmed at step 266 whether it recovered on it. Lean-ization will change the gain of step 270, if recovery 
control recovers. As a result of checking at step 266, when not recovering, step 268 is processed and it divides. 
Drawing 12 is a front 02. It is the block block diagram of the diagnostic control approach of a sensor (19). If 
abnormalities are detected with the diagnostic means 282, in response to the signal, a diagnostic control means 
(D-CTR and F-02) will work, and a control signal will be sent to the engine control section 160. When Index S 
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is not S>= (B) at said step ^^delivery and predetermined gain modiT^ftion are carried out for a control signal 
to the feedback control means (F/B CTR) 284. Moreover, 268 step02 A sensor (19) to 02 The signal from the 
diagnostic control means 284 also performs a change in a sensor (10). 

[0019] Next, 02 The example of diagnostic control of the heater of a sensor is based and explained in the flow 
Fig. of drawing 13 . As for a diagnosis of a heater, it is common that the size of the heater current performs. 
Since it is in an open circuit and a short circuit, when it becomes large or becomes small across the range of the 
reference value decided beforehand, it is judged that it is unusual. Supposing the abnormalities of a heater are 
now detected by a certain approach, control will be chosen by the size of the intake air flow at that time (Qa) at 
step 290. Supposing it is 20% or less at the time of a full load when Qa is now small in comparison for example, 
control which stopped the feedback control of an air-fuel ratio at step 292, and was clamped to SUTOIKI value 
control or a rich side at step 294 will be performed. And when having clamped to the rich side at step 294, 
control which passes secondary air at step 296 is performed. Moreover, when an intake air flow is judged to be 
whenever [ middle ] at step 290 (i.e., when it is 20 - 60% at the time of a full load), the feedback gain of an air- 
fuel ratio is amended. For example, as shown in (A) of drawing 14 , although going too far occurs greatly, at the 
time of the abnormalities in a heater, as shown in this drawing (B), it goes this too much by gain amendment, 
and it makes small small fluctuation of as opposed to desired value for an amount. Moreover, when judged with 
an intake air flow being large at step 290 (for example, when judged with 60% or more of a full load flow rate), 
control or gain amendment control is usually performed at step 300. As shown in drawing 15 (A) and (B) in any 
[ step 298,300 and ] case, P gain (proportionality) is small when an intake air flow is large, and I gain is 
controlled to large usually become the predetermined value of control, when an intake air flow is large. 
[0020] Moreover, although magnitude of an intake air flow was made into the decision criterion of control 
selection at step 290, you may be an exhaust-gas temperature. When large [ an intake air flow is small, an 
exhaust-gas temperature is 350 degrees C or less, it is whenever / middle /, and an exhaust-gas temperature is 
350-600 degrees C, and ], the case where an exhaust-gas temperature is 600 degrees C or more corresponds, 
respectively. Drawing 16 shows the block block diagram of diagnostic control of a heater. It is the heater 
diagnostic section 302, the abnormalities of a heater are diagnosed by the size of the heater current as 
mentioned above, and if abnormalities are detected, they send out a control signal to the engine control section 
304 according to operational status by the diagnostic control section (D-CTR, 02 heater) 304. For example, the 
feedback control by step 292,298,300 is stopped, or, in amendment of gain etc., it controls by sending a control 
signal to the air-fuel ratio feedback control section 258. Moreover, in the case of step 296, a control signal is 
sent to a secondary air control section 252, and it controls a secondary air flow rate. 
[0021] Next, drawing 17 R> 7 and drawing 18 explain diagnostic control of an evaporator. When the 
abnormalities of an evaporator are detected, the classification is judged at step 310. A mode is chosen when 
judged with the blank of the pipe ( drawing 12 , drawing 13 ) from the purge valve of an evaporator or leak 
being now large. The learning control of Air Fuel Ratio Control is immediately stopped by step 314, and it 
confirms whether to be that Air Fuel Ratio Control is a closed loop control then at step 316, or open loop 
control. In the case of open loop control, the amount of leaks is presumed for new air volume from throttle 
opening (TVO) and an engine speed (Ne) at step 318, and it amends an air-fuel ratio based on estimate. On the 
other hand, when judged with it being a closed loop control at step 316, the amount of leaks is presumed for 
new air volume from throttle opening (TVO) and an engine speed (Ne) like step 3 1 8 at step 320, and gain 
amendment of feedback is performed based on estimate. Moreover, nothing is carried out when the evaporator 
purge valve 22 is front close failure at step 310. Moreover, when the evaporator purge valve 22 is judged to be 
unusual at step 310 at a full open side, the same processing as said step 314,316 is carried out at step 322,324. 
And at step 328, amendment control is performed like said step 318. Moreover, in the case of a closed loop 
control, step 326 performs the Lean-ized amendment at step 324. 

[0022] In the case of the abnormalities in an evaporator, in short, in the case of an open loop control, new air 
volume is presumed, and, in the case of amendment and a closed loop control, amendment of feedback gain or 
the Lean-ized amendment is performed for an air- fuel ratio based on slot opening and an engine speed. Drawing 
18 is the block configuration of diagnostic control of an evaporator. If abnormalities are detected in the 
abnormality detection section 330 in an evaporator, the classification and open loop control of the abnormality, 
and a closed loop control sends out the control signal by said step 318,320,328,326 to the engine control section 
160 by the diagnostic control means 332. For example, in the termination of the learning control of the air-fuel 
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ratio by said step 314 or control signal is sent out to the learnin^rontrol section 334, and it interrupts 

learning control. The same is said of amendment of feedback gain. 

[0023] Next, drawing 19 and drawing 20 explain abnormality diagnostic control of an EGR valve. An 
abnormality diagnosis of the EGR valve system itself has various kinds of approaches. For example, output 
fluctuation of the pressure sensor 28 when making the pressure fluctuation or the EGR control valve 8 by the 
intake-pressure sensor 28 in drawing 1 into full open or a close by-pass bulb completely is seen, and is 
performed. If the abnormalities of a bulb 8 are detected by one of approaches, the classification of the 
abnormalities of a bulb 8 will be judged at step 340. As a result, the reflux by EGR flows too much, when 
output change of a pressure sensor 28 is small, it flows too much and the mode A of abnormalities is 
specifically chosen. If it confirms whether to be that there is a new mind leak at the following step 342 at this 
time and a new mind leak is detected, it will confirm at step 350 whether to be an idle state. And processing is 
finished when it is not an idle. If it is an idle state, it confirms whether an engine speed Ne is larger than the 
value a defined beforehand at step 352, and in being large, it will carry out a fuel shutoff (F/C) at step 354. 
Processing is finished when the conditions of step 352 are not fulfilled. On the other hand, when it is judged at 
step 342 that it is not a new mind leak, enrichment amendment is carried out at step 344, and it confirms further 
whether to be idle operational status at step 346, and when it is not an idle state, processing is finished now. 
Moreover, the desired value of an idle rate is raised by step 346 at step 348 at the time of an idle state. In other 
words, only the part by EGR raises desired value. Moreover, Mode B is chosen when it is judged at step 340 
that an insufficient style is unusual. At this time, the learning control of an air-fuel ratio is stopped by step 356. 
Although the study map may be used when it has a study map in case EGR(s) are abnormalities, generally 
learning control is stopped. 

[0024] Drawing 20 is the control-block Fig. of EGR diagnostic control. If abnormalities are detected in the EGR 
failure detection section 360, in response, a control signal will be transmitted to the engine control section 160 
from the diagnostic control section (D- CTR, EGR) 362. For example, the termination of the learning control of 
said step 356 etc. sends out and controls a control signal to study CTR 334. Moreover, when [ step 346 ] it is 
idle operational status, a control signal is sent out to ISC-CTR364 so that the desired value of the idle rpm in 
step 348 may be raised. 

[0025] Drawing 21 and drawing 22 are the explanatory views of abnormality diagnostic control of a secondary 
air processing subsystem. Drawing 21 shows the flow Fig. which performs diagnostic control by abnormalities, 
such as the air cut bulb 14 containing the pump for secondary air. Suppose that abnormalities were now 
detected by failure of a pump and a bulb at the secondary air processing subsystem. The classification of the 
abnormality is judged at step 370. Mode A is chosen when the bulb 14 is out of order to the open side. The 
feedback control of an air- fuel ratio is stopped at step 372. However, 02 which the secondary air system is 
using for feedback control in this case It is the case where it is located in the upstream of a sensor. Next, throttle 
valve opening (TVO) confirms at step 374 whether to be a full open region. Processing will be finished if it is 
not a full open region as a result. It is 02, if it is a full open region as a result of judging at step 374. Protection 
of a sensor or a catalyst must be carried out. When it judges that an engine speed Ne is larger than the value a 
defined beforehand at step 376, in order to lower a rotational frequency at step 378, fuel-shutoff (F/C) control is 
performed. When smaller than the value a as which the engine speed Ne was beforehand determined at step 
376, the Lean-ized processing is carried out at step 380. Moreover, processing will be finished, if Mode B is 
chosen, it confirms whether the catalyst is activated at step 382 and it activates, when the mode B 14, i.e., a 
bulb, is out of order to the close side at step 370. When the catalyst is not activated, the Lean-ized control is 
performed at step 384. For example, a fuel shutoff may be carried out cyclically and the approach of Lean-izing 
relatively may be taken. 

[0026] Drawing 22 is the abnormality diagnostic control-block block diagram of a secondary air processing 
subsystem. If abnormalities are detected in the abnormality in secondary air processing subsystem diagnostic 
section 390, a control signal will be sent out to an engine from the diagnostic control section (D-CTR, 2nd air) 
392, and control will be performed. For example, when stopping feedback control by step 372, a control signal 
is sent out to the feedback control section 258. In addition, the catalytic activity-ized judging section 394 carries 
out the incorporation judging of the signal of exhaust gas temperature Texh or fluctuation part deltaQa of an 
intake air flow. 

[0027] Next, drawing 23 and drawing 24 explain diagnostic control of a fuel system. Detection of the 
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abnonnalities of a fuel contWrsyst em judges an abnormality part at st^PfOO. Here, the example of three cases 
is shown. If judged with failure of an intake-air-flow sensor (the example of drawing 23 heat ray type ******** 
hot-wire method) at this step 400, in RIMPU form operation and this example, it will shift to alpha-N method 
operation at step 402. Moreover, if failure of a fuel injection valve is detected at step 400, the classification of 
the failure will be judged at step 404. Supposing it is full open failure of a valve now, enrichment control will 
be performed at step 406 and feedback control of air-fuel ratio will be performed throughout a stop. Since it is 
the control it can run somehow also in [ air-fuel ratio / itself] this case, it is close to RIMPU form operation of 
step 402 rather. Moreover, although it is not full open failure at step 404, supposing it is failure with a large 
flow rate, control which makes fuel-injection pulse width small at step 408, or lowers fuel pressure will be 
performed. Moreover, supposing it is close-by-pass-bulb-completely failure at step 404, fuel-injection pulse 
width will be enlarged or control of raising the discharge voltage of ignition and making it light etc. will be 
performed. On the other hand, when are judged with it being failure of a pressure regulator (P. Reg.) at step 
400, and it judges whether it can respond by feedback control at step 412 and it is possible, the so-called lambda 
shift control is performed at step 414. [ of correspondence ] Moreover, when judged with the ability not to 
respond by FADO back control, the classification of failure is judged at step 416. And when judged with it 
being failure of the direction of the decrease of a pressure now, it controls raising the fuel pressure of a fuel 
pump at step 41 8, or raising the discharge voltage of ignition etc. 

[0028] Moreover, when judged with it being failure of the direction of a pressure increase at step 416, control 
which lowers the fuel pressure of a fuel pump at step 420, or shortens fuel-injection pulse width is performed. 
Thus, when failure of a fuel system is detected, while pinpointing the locating fault, the description is to judge 
the failure classification of the pinpointed locating fault and perform control which corresponds, respectively. 
Drawing 24 shows the block block diagram of diagnostic control of the fuel system described now. If a certain 
abnormalities are detected in the abnormality detection section 430 in a fuel system, it will control by sending 
out a control signal to the engine control section 160 from the diagnostic control section (D-CTR, f.s) 432. For 
example, a trigger is applied to the RIMPU form (alpha-N) CTR 434 with a control signal from the diagnostic 
control section 432 which carries out RIMPU form operation of said step 402. Moreover, when controlling a 
fuel pump by step 41 8,420, control of delivery and a pump is performed for a control signal to fuel pump 
CTR436. 

[0029] This invention has the description in carrying out selection execution of the suitable diagnostic control 
according to change of an engine's operational status. It considered not only the safety operation of a car but 
also recovery control of abnormalities, and if it says, it can be called active diagnostic control. For example, 
when abnormalities are detected, in what kind of operational status the operational status of the engine at that 
time is grasps, and it controls sequentially according to the grasped operational status. It is whether control for 
the control for being unable to do or not spoiling operability to be unable to perform the insurance operation 
control of a car from the first in recovery of abnonnalities, or for the viewpoint of selection of control maintain 
an emission requirement is possible, or to be able to perform control for fuel consumption reservation further, 
and selection and control are performed according to change of an engine's operational status according to the 
sequence beforehand defined according to the diagnostic item. Therefore, like the above-mentioned 
conventional example, unlike receiving unusually and having been detected performing BASSHIBU only 
control as open-loop, operational status is always fed back, the condition is embraced, and correspondence 
control is chosen and performed at the time of abnormalities. Therefore, when abnormalities occur, the fall of an 
engine output is brought about in vain, or making it stop is lost. 
[0030] 

[Effect of the Invention] When the abnormalities of a car are detected according to this invention, while 
pinpointing the locating fault, the classification of failure is judged, by the classification, recovery control of 
failure is tried and sequential diagnostic control is performed according to the operational status of a car. 
Therefore, it is small in aggravation of the operability accompanying said failure, and aggravation of an exhaust 
gas property can be made small. 

[Translation done.] 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To execute active diagnosis 
controls such as the control of recovery of an 
abnormality as well as reporting the abnormality when an 
abnormality of a vehicle is diagnosed. 
SOLUTION: When an abnormality is detected, such 
active diagnosis controls as the control for recovering 
the abnormality, the control for preventing damage of 
the operability, the control for preventing deterioration 
of the emission characteristic, the control for preventing 
deterioration of fuel economy, etc., are selectively 
executed. As the active diagnosis controls are executed 
as well as the detection of an abnormality, spreading and 
extension of the abnormality can be prevented. 
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IC^liT, 89IBKA^8fES&-5V»«^j!Jxiag*tfg 
BBjBlOMJzOfc/jNS^ttrttSttOi -fe>-y— t<t-5 
3£«8Jfc:7w - KAy ^^©^ltlc^HT^Jt^X h 

[11*^3 0] H<HB^rt : M*©^H©li^Ji2 9©fB« 
ic*3V»t, U •>f 1 #J<c^7>y-r-5$ij||^i5c:^-3fe£ 

©^*f*J|EP^rte„ 

[»*Jfi3 1] mFfB#M : IS*©®H©li*ii2 8©I3« 
fc&^T, B5ffiKA?SmoSEfi*-5(,jf4^^7.S«**H«r 
IB^ 1 ©MJ; 0 fc A# < *>fr CsbfetbtcfS 2 ©M 
«t 0 t> *, ^ $ H £ # tt^gj^Jt 7 -i- - K A* ^ $ij«© 7 ^ , 

[11^3 2] Ht}tB#f'F«*©^H©||^2 8 ©IB$£ 

*5i^f3i£*!|#m£-r-5#M©^»f$!lfflI^Fj*. 
[M*«3 3] t888€-&tJ*M©se^©5^. BM 



$> & t> \t u - ? * © t # \t &m it y -< - k / \* o vm © 

IC*1»T. gflBB£«SJt 7 H - FA y i? tfff®^VMVI1> 
it»C^liTSr^»S:7,D^ F;U&gg,hX>:x>[E]$5gc^ 
£*t£U £iBtt©ttIEIt^**W:J::7-f — FAy*y 

-f >o»jE«me z. £&<&&£? zmmvmm 
im&m 3 5 ] ms»tftn^t(Dmm<on^ 3 3 oet 

[W*^3 6) tBH*$tr*P503HE*lB©5-6, EG 

[if #31 3 7 ] ffi£ttftflt$4)f6H0flfcftn 3 6 ©!B^ 
C*lr»T, j»ea*to©x>Uy^«ttiEIWfflil*, 7-4 

Mf3ft9f3.8] N^ttlfcftOlBBOIfcftgiS 6©iB«* 
KiS^T. «HBEGRA;P^©»*©«BiJ«r»*fb, gfj 

[SS*«3 9] IWBttlfM3ftOlBn®IMBgi 3 6©KfS 
<Ci5tiT> li(rfBEGRA;k/©g#©«SiJ£^0rU H 

$P©^lf $«£*>©* d £ &ttSt£t-£*iii!f©&tfflff 
t» x . ffiia; K;uy*igg*(6j©s« <t $ titc £ * ht £ 
M*I4 1] AMBttffM:ft<Of6H©af:ftg4 0 ©IB«S 



[§S*^4 2] MIB4#flFW*©®H©iS^4 0©fB« 

a. 

[ii*^4 3] ^H€r-^tr*M©iie«®©5*,, 
->7.a-A^©S^©5*.KA^Sft»-b>-9— ©SS^ 

it- ©*fcj&»ttiB * nfc £ £te or - N^iCJc^) 0 -5 

[11*^4 4) «HSr$tr*M©a«E^©-5-&, **£f 
->7.-7"A^©S^©P^^'gW#©S^^lliSiJffll-r 

^fllrL, £HfHBiJ©S#©£:i*ttx>iJ yttm*+*b 
±i$.02 7-(—\ t rty2fflffl$:&Z.J3.oZi:$:&m£T 

[10^4 5] Mf3^rt : W*©®H©if5)<^4 4©fB«S 

k^t, sjfe^^'Sit?f : ©s^©asuA^H#j©s^ 
«mEE£i« < r-5 z. t %&'&£? zmmcD&mmffljj 

So 

[0 0 0 1 ] 
[0 0 0 2] 




£A&ai;&ffiT-f;mffm^M!E63-263241^a<afe.5. 

z\tmQm&&\&m<»&tiJ-\$ — > t. c > ?&mmn 

fkMmmzn. *xistim.mm%.2nz>t*<Dm.m 

z\<Dmm\t. mnxxmitvi 

*> mmizA ■> ^ts.mmmm>^ z. ^nrns ic 

[0003] ^iAc^«, mm^tmrn (mtmm'Affi 
^P2-9i44o^) , mis.tfxwm'}fflmm<Dmwi mvf-m 
m'AMm- 210058 *t) , o 2 -tr>-y— <DBm (mmm 
mmm'Afflmi- 165558^) fe^i/^i-^^Aiim 
o&m (mtitimtemy- 2 -216011-^) -^if^-s^ 
^n^m*<Dmm%m3b2>wzmmmw.<Dfflmz-D\,-> 

ffl ^Tm'm<Dfflw&& z\tz. v m-g&& -tr^^ 
zn<b(D^\z-o^x\t.mmmt^ni.oii\^T^ 

[0 0 0 4] 

^lI^ttTtefc^., fctx.^iAc*^*0$nfc*i, IhJ 

zmmTttttM*. h^^Aj^nmssiii tattoo 
m&vtmiz^-oT, m&m&MW&m&zm-ittzVT'i* 

J t<D$>t<DMmz$m&%:V2>fr i b. ^(DiL^(D^m<D 



5 V-y 



^$.&;Xv>mzz>^-z<D?>-i&'<tctf. m&i 

o 2 -fe>tt-. o 2 -t>-y— rot-*, E 

GRAVIS, -^LT^$fJ«i>^xA^ 
[0 0 0 5] 

[t$SI£^&T£/fc#©¥iS:] *«W»4±BBBBHft«T 
<D£?iZ-rZ>Z\ii\Z£-oTm&-rZ>Zt&tii%;2>. £-r 

*0«H©ate«ffi*»6. *pi6©5fc±;fefT£SIS 1 \z^m. 

j enwtiz.&z.tt3. 

[0 0 0 6] 

Ttci^Bj-r^). m2\**&wiz&&?zmm<D±ft®&L 

^8SS^m-T-5X77D— b>-y— T, ^l±lffi(43 
P— ^J-- «y h 2 7 {CA^3 L$iJ»»C?iJffl-r-5. 4 ttjKtt 
«k-3T«Ml*J»ciJtS*-r4. 1 2(4^40Df*tt-b>-y-T^ 

A7.n;u^(,^t0?, 1 s cw?-?hz>. 1 3 

{C2*^^^g-r-5feJ6ro2^^mffl#>7 p . 14li 
-^CDX7*-y hAVUy. 1 Stt-tCD^x-y^yWU^ 1 

^ttts^e.nfc-Mj^, 1 9\t j t<D±mzmit>t\fz 




fc^2(00 2 ii>1t-T*^o 2 4te^£f*>£^ 2 3 
K U< >A;i/^fe LT^S. 2 8 teKfaJE-fe >it 

— . 2 9«y7^t>it- 3 o^K^sg[-fe>-y— , 

3 1 ^^*S^-tr>-y— . 3 2^^^>i7-fe>1j— T 

[0007] ±teg)2K;fc^T. mwr\z^^xmm^n 
^^tu^g^TOt^o, ^n^A, Mas 

(Dmm&T, 0 2 -fe>-tt-co^, 0 2 -fe>-tf— t- 

mm\zz.<Dmmmx\z. mm<o±m^i : m\zmnrz2^ 

x\zmm<D&±m&<Dmmz$>z>tf, -^ft^T^&e 
[0008] mi ^cne>^5S:w^^b^jTfe 

*jw&£icfflis-r*. e c\tt<Dm<Dmm<Dm&w;m$: 

£T&3o #J;UiD|CTR ££*/^ffi£n££^CQ 
©l«<ht-^<t, HMWS 1 lT^51G^ECtZct 
0C11.C12.C1 3<D3-D<Dm^tf&Z>o l^^CO 

mEc\zfccxmmm#i$Ks 1 2tc i 4, cis, c 

1 3T«iPiatcc i 7, c 1 8 (D^-rn^m^mn^ 
n^o »Pi§tRH&s i 4-c\zmmzc i 9, c2ocd^ 
rn^^s^fr^n^o tc^wM^gps 1 1 

^lU<hLTS 11 S n 1 ^sr^^m^n^^cD 

(Him^yiSgichV^iii^d^ClK cm^i^n 

ra«l;:fM!ISH«S 1 2, S n 2Tte5fiK14£ 

mfct)ti^tc®<Dmw<Dffi&frib, $mm$ms 1 3, 

S n 3T^«P(7)^m4#tt^Klh<Dfe»C0»O 

fflflffiBftSBS 1 4, Sn4Tfi»l 

(SI 1 Sn 1) frZ&m<Dm&mit&5±<Dtz&(D 

$m (si 4 sn4) £x(Dmmzmmftti&$cm 




6 V-y* 



\z\t^m^^\tm^m±mm^m9cm\z^zt^n 

m^-r^r\z-D^xmn^ti^^\m^^\ stzmm 
mmmm<D^z)\z, mm^<D^<D&Mm(Dmmzmnz 
o 2 ±>v-<D&t>mn\z£^TmmisT^z>m&\z 

\$. MBcD&WUzftfrLTOz 1z>+h— a)^Sff^H2@L 

z t^mvrz±xmm<Dmm^^^vs^7b^ 

[0 0 0 9] ^T^C^^^^-Xr*^)^ 

—m3 t m4&m^TmwTz> 0 ^m4<Dya-m\z 

&vtm\z£v 3^<D^nx&&fr&mm^%» z<om 
Mfflx\znffi(DX'Nz£^TmmisX\,*z>&, mcom& 

KA^siR^n, xf7^i 0 4T7-f k;hr^ihi 

i&i&@^lNe (set) £^M/^±#£-&3 0 frXifi 

e (set) £m^ffifctt±#£it£>« ^cIc^T-^yi 0 6 
Tl^^Sbt^'S^ /S^TOPSSS (i g-CT 
R) lZgl£tfti\,^Ziofi\ &!KMmm$& : t<D*><D<Dm 

Wt*&zte? 0 ^wmzfc&'X^-i jucD—^m&Tbmm 

y 1 2 2T7-f K;U|g^(Eje^g^fiiNe (set) ii^^ 
^t^ht^o f^^^^-^^y 1 0 4CD5{IS^^^ 
^ir^ hOlfrfz-Zxmfe-fZo ^T7 7'l 0 6T^> 
^©J^IUK^N. G. TTi^ntf, ^T77*l 0 8 ICTT 



7 v-y 



7x77*1 1 licit*. SfJfB7x77*l 0 8<O|SfT^7C 
Wffl*lfc««BEfcR-r. *©&<b«i!trfB7x77'l 1 
0. 1 2 2£HfT-f£. Sfc^T-^l 1 2TA*t»P 

*. ,£*ft9JP®&©iW©lEHg$&fl (iiufB:B;Bt«£>3l> 

«ism@EESr±tf^) zmft&-x\zm-?. ^LT7x7 

7*1 1 6T-«JiS^*#ICBIbfc^, ik>Xtf%£.it 
"TIE* jftikttIB t. tt o tz h , 7 5" 7 7* 1 1 8 Tiffin x 
7 7*1 0 h*;HS^(HlfegcBSMNe (set) Zffi 

&mtz^±^itrch<D^mtz7tizm^-o ^-lt7x7 
tz£$mm&mt>z. ££7x7 7*1 2 otibmmi-t 

JtfJfB7x7 7*l 10, 12 2 ^IfffTbT&Steii&fr 

[0 0 10] #l;i7x7 7*l 0 2T, 5fc*75*&ai£*lfc 
t#O^I5©S^^*^m??f4«c^©i:#, #l;LKf 5 0 

77*1 2 4-r«Mf27.^^yi o 6 tmv&tizMxm 

U *>Lg1taW7ntfMfB7x7 7*l 0 8 £Rli;j-5 
l:7r-yyi 2 6##i3£U i!tjfB7x7 7*i 1 2<h|p| 
i;i5t;7T77"l 2 6Sr*ff Ufe^*jkS#*i(5]« 

-5. *#ltt(;:W:fJfB7x77*l 1 0 tmU±5lZX^y 
^1 2 8TSSttAff<DdK»XW (F/C) 7 7^t'; 
h-T^. $6ICXt77'13 6T11 ffiEffittft RfrlCj: 

3. «sjA«to©»;i§i, mztkxi-fz^vM mm <z> 
)\s?7.L,--j>tfte i k>xistz%mv>m mm ©««o 

#-5>. —:£7x7 7*1 2 4T^iAc*JWHISS (ig-CT 

r) twwfsnfct*»4, ra**ci»iE7x 

7 7"1 2 8, 1 3 6©mS^*5^7i5. J^T7^1 
2 6 ©&JiK,£oT&A© 0^**7x7 7*1 3 OKcfco 

Tmi£i£ntz£%\±. Xf7^1 3 2l;i5HT7,f7^ 
1 2 6»cj;*^**««8*a*©»««EtJ:*^ 

(■CUT. f 1X7x77*1 3 4Tlt,^ClLfc^i 

*£tii£n-5<h. ittffB7x77"l 2 8, 1 3 etiSjRrft 

to o 1 1 ] &tz!kx&&iii2nfzii2<Dm&vimz7> 

X77*l 0 2Tfi7i'U Jt»Wfci*ftffitttB («A 



8frU ^xy^l 4 OTSBEaflSOlRWBW^BfSfaR 
HSU j?r:€[~3ft£jlUft:££. Xt77"13 9T1« 
jgftff (F/C) &3k$>* 7x77*1 4 3 "C^ikttSS^lHl 

a»*r*to*. ^Ktt^rafkLTir^ftitntf. 7x77* 
i4 2fc*3v^T. Hiise^x-yT'i o 8, i3otracj; 

5 IC5te*0«$ag ^T7X7 7'14 4T 

**ttB*xiy^U Snfctfntf, llfJBE 

Xt^III, 114, 1 3 2ttftni;j:5lc, 7 
T77"14 5 T®^iim»CM-r. * LTii«$«ttigT 

7*14 2) ^:ftoTfc, 7x771 4 4lc43t>Tfc 

^^jkA^aid nntf, flaisx 777*128. 1 3 6 <d 

mmtmV&vlZ. 777 7*1 4 8Tt- KCKiSltf-S 
^mi^©^igt^7 7y©-fe7 K 7x77*1 5 Of 
NI/i?7A-y>^77^t7KU £Q3£i&*.£>. 
*7tWfB7x7 7*l 4 4T&*a*&&2nfc£#fc}\ ffi 
bB7x77*1 4 8, 1 5 0 £*fTLT$aS£i&;L-5. 

[0012] jr^_t. m4<D9zx&mmm<D— mm&Hz-o 
^Tm^rzfr&<D£?tj.m<z>mmmT-&-?T*>£^o wi 

IB7x77*l 0 8fc£*Tj5j*clM»lHll& ( i g-CTR) 
7 7*1 1 8T7-f KJUtSftrB-fisficSMN e (set) 

nmizm-fiM-s. ^^izmL^-num^x^^R^^ 

•r-5S*0^0Wi:€^tCNe*S3fe-rs^i:*iX?#-5^ 

fcckH. 011*. 1-4*7x7 7*1 1 4, 1 3 2 8SHB7X7 
7'l4 5(0i^, **»CHb5fe^*iiBm©«Ba»« 

[0 0 13] f2I3«HtJfBr2l4©$!l^l7*D-y^glTfe-5>. 
C1CD*J£^JTI-Sx>>?>n > h u—)V=l- 7 h 2 7 (D^t 
frT^jk^fami^Clft 5 i -5 IC L/t«-&T$>-5. 1 
6 0»4x>>?>f«fW»T, ^fSW^^gf-l 6 6©?^ 
ffffiTJ^^StWa* (F-CTR) 17 2ICA73$n. 

( I N J ) 17 6 £ffiffl-r-5. *fc^i*cl#JW . 
iH^gfi 1 6 8 ©ffl*fll^ttjft^cffilWl3!S (ig-CT 
R) 1 7 4(CA7J$tl*j'czi'f;U ( i g) 17 8£$iHi£P 

•r-s. *xmmi 6 4 ttA*tt*rsK (i g — ctr) 

1 7 4 0D*J^a-r;UW— 8 0, (HliESSc^ 

m&&wt&x-75 tfm&o-i *>m&tmn 1 8 2% a 

t>LT&z\te-o-r:bJ:\,\ 1 6 2it^XBWi$mw> (D 
-CTR (m, f) ) T*-aT*j«c»*»Ot**, ±tL 
3 « 7 D - 0 1'-L fctfo T\ ^^igW^SSSgB 1 6 



8 V-/ 



6&ttfflr*££»C«koT**«« (F/C) ffiffik $> 
4t^ijftjfc«fKli»H[«i 6 8S:fB9»UTife5fcS«IWW 
(A#WtttB4t*yS7r-^l 0 8l:a*Lft«- 

x>y>3>hp- h i 6 o h u fi&frfr 

V. ENG-CTRa^&JI#nftMm«ASttlASn 
«. RCI»MO«E«»MT, QattSRA&««, 
Nettx>y>EWS«a:i:T**. ifcH3fl»(SIH 

[0 0 14] ^l:tt}Iti^*l«(:o^T^§ e * 

2 0 2ttJ:86tI8tt6n&02 "fe 
>U— , 2 0 4ttT8KIC»»6nfc02 -fc>tf— T* 
2 0 0»Mii. MEOx t>f-O«2 0 6, 
2 0 8 Srffl^T»jK(7)^»r**c:3a:5. -KWlCliMO 
2 "fe>1J--0«^©*BHB5«^e>KWr"r*©T, O2 -fe 

0TO2 ir>it-l 9, 2 0<D»*fS:«ao»»r^5fefT 

10TIJifi««^6*]«lT, 3 

X>>?>@K»*«2 000 — 3000 rpm , 4ti£ft* 
6 0 - 9 0km, KA^^SSfi^A^fCO 1 0 XMTft 

»Wfffi«T»*«'&lctt. mffB2*(0O2 -fe>-9— ©UJ 
M«IWfyy2 1 2fc<k0tt«(DWWSi3C: 

mgft* (Qa) ^-^^^^oi^^-r^o minTsT-Vf 

7t7^2 i 2 *-caftMiflD»«*i»jjiannttj: 

a»a«ttifi<Ca*J:5^F/B«}B*«<T*«« 
[0 0 15] ^7x7^2 1 6T^mStS (Qa) *« 

**x**A-v£lfc#>> 7f7/2 2 2Tj£*fiF»l£ 

5mr77 r 2 2 4Tfx7^^ 

2 2 OCi^t-X^/W^; H&Tclcgrf. 



tCX^r^y2 3 2T8SfB^7 L ^y2 2 2 lCcfc*,6iW$J« 

if^Cte, 7x7^2 2 5T'^»©'J^-F^»J^ 

bT^tn^T7 7'2 2 2 lCM^T2 
©'J^-KS^ E«««i«:^«T-y^ , 2 2 4T5SSL& 

2 8T^J-Xt7^tf$:1zy hi,. 7T7 72 3 0T1J 
+ t^^-y^7h77m7M, £jMS»B* 
ii*<OJi«WWfcR'r (7x7^2 3 2) . 
^2 l 4T^U->-ft7^^TT{c:ir^ h$nx^ 

-fey h*t)<D«'&tt^7 i ^7 r 2 4 0T$^C'J-Wbt 

&ffi'T&£<Dj3mz£Z>. ^T7^2 4 2Ttt-€-0D»* 

fc^. 5 bb«JK©S«**|U*bT^tl«^7 L ^y2 4 0 
[0 0 16] o*0*»«lt ttK0OA*aaft«t+^ 

SmT77 p $:Mt^J:^l:LT : bJ:K 

ttttT^*. feMg^66frgS2 5 6TBO2 -fe>-9— 1 9, 
2 0©M2 0 6, 2 0 8SAAtLTMa©»»*l3 

(D-CTR) 2 5 4TH6 0D«ia*SI»Lx>5;>ft|fll 

t^:/2 2 2fc*^*jS^»3U^— K©«-&»±j«^ 

A-v*7 h*SW4aM©»SH:, +t^^A-y 
CTR250*IH»U r*aa»10W«l©i^tt-*ffi« 
CTR252^©JW-r^> e tt7.TyZ?2 1 8fci3tt*2Si6tt 
(F/B) ©«Weft;i*J;5& 
fHfflKDtt'&tt, F/B CTR258 £$WbT> ftmMIMfl 

[0 0 17] ^^tufB0 2 "iz>-y--CD^^tij02 "b>U- 
-1 9cD^ttfrtCO^T^^^> 0 08«SuO 2 -fe>tJ— 1 
9<B^#rfrJffll:7D— Sr^f . 7^2 6 0 T^tfiit 

<baj&«©fa«ICO^TB9l*J:f9K§li-r*. o 2 -fe> 



0 9©m , te^©A7-f:*W^l'S/L£J:€f-5 
2 -fe>U— ©^fc^A^i^Jftf-r-^ Ell 0 

(a) \zj:Q2t,\zmm\zmw?z>. mm\tz. corner 

©SafiatC^LT, T<a©«£teIE3?l*)f1^ T>a© 
«-&ttSSl!)^m«i:*iJ^-r-S). #K:;i©a£SiI2©Bi 
MbtWil^^ a<T<b, T$»tl^02 -t>U— £ 

vx\$m%cr>mmT> ima©F/By-f >©jme 

»C<j:oTMM-e^-5fgHT*-5<tW^r-r-5. EI8©:7D 

TF/By-f>^m. y-f >©^JEteEI 1 0 

(B) , BIO (C) \Z7jkVtz£z>\Z. *{t»ifS©* 
edlcj&gTP (ftff) y-f I y 

4 >te'ht< <UZ£5\zy'f.><D&m : £:&z:Uz>. ZL<D 

b, <D«««^b**^:# < F/B-ir-f >^^3ET«*f^ 

L&nmmmx. &A>&a»©isKH!!ys**i&s£fc*. 

$fc&fl(S<Z>Mtt (A) ttWIBSB 1 ©BMI a 

HI. (B) tt«rtBjg2©Hfl[bt»«r*H*T* 

El ltt*Ytfg«SO«J|t«CDR5l!H"r»*. U»S 
O z -fc>U— a*fl-^CDS3E^«S*-€-CD&f»J^e2 7 2 

JHT3jJ»6n«i^b»«Stt-t©IH|C^a2 8 OIC<fc 
(S = T/t) TfTS. 
[0 0 18] ^*EI8(DX7 = -->y2 6 OTSS (B) , 
<kT-5i, 010 (A) frz>Wf 3 ftts.±o\z'£tt,1fi*.Z 

« (Qa) £&&j&*i;a&;a^*fcfflfc©*/.|\£^xy£ 

LT, ^^•y7'268(C^Lfci'5lc8u02 -fe>-y— (1 
9) lCJ;5F/BM»^m StO z -b>-y— (2 0) 
K«k*F/B«W*i3C:fc'3. £feflMB*7v:/2 6 2 
T!»ASa«K«*t*€rtJ«-&tt. 7f77"2 6 4 fcj; 0 

^^-f-tf (is) t^-s;*wft^iai:'j- 

^2 6 8©#Ul£LTi3fo.5>. Ell 2\mOi ±>^~ 

d9) <v&m®mj5m<D-7nypffif8.®T-&z. mm 

#&2 8 2T»*#«»Sn*£*-©flra£gtfT»« 



M»*a (d-ctr, f-o 2 ) nmwiL^>-j>m 
gs^s^ (b) T*:«r>t$tt7-r — KA^^sm^a 

(F/B CTR) 2 8 4fclW»«^fcai»), 0te©y 
-f >SX£i5C:ft?., *fc^7-y^2 6 8T©0 2 ir> 

-y— (1 9) a»&oi -t>ij— (1 o) 'wmowx.b 

[0 0 19] #(C0 2 -fe>U-— ©t-^©^»r$dffll©SI 
J60a£, 01 307n- EHcX^TIftlirrs. b — ^ 
©^©rtt t —9 HSKO^/JnJc .J; o TiS d ft 3 ©#— j&tfJ 

S»«©«H£fi*.-C;»!:*<!&:ofc0. <h£<&o&& 

s#t*j»f-r-5. vi*/^e.^©*ftTh-^©s 
«j8«ttaianfcfr*t, xf77"2 9 0T-e©t#© 

KAS&8SES (Qa) ©^/jNJC«k^>T«Jffll*iS«?^n 
•5. </»*Qa*«JtR69t/jNSli«-&, ^JA«±A#B#© 
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